Background The continuous distribution of long-lasting insecticidal nets (LLINs) for malaria prevention, through the antenatal care (ANC) and the Expanded Programme on Immunizations (EPI), is recommended by the WHO to improve and maintain LLIN coverage. Despite these recommendations, little is known about the relative strengths and weaknesses of the ANC and EPI-based LLIN distribution. This study aimed to explore and compare the roles of the ANC and EPI for LLIN distribution in four African countries. Methods In a qualitative evaluation of continuous distribution through the ANC and EPI, semistructured, individual and group interviews were conducted in Kenya, Malawi, Mali, and Rwanda. Respondents included national, sub-national, and facility-level health staff, and were selected to capture a range of roles related to malaria, ANC and EPI programmes. Policies, guidelines, and data collection tools were reviewed as a means of triangulation to assess the structure of LLIN distribution, and the methods of data collection and reporting for malaria, ANC and EPI programmes. Results In the four countries visited, distribution of LLINs was more effectively integrated through ANC than through EPI because of a) stronger linkages and involvement between malaria and reproductive health programmes, as compared to malaria and EPI, and b) more complete programme monitoring for ANC-based distribution, compared to EPI-based distribution. Conclusions Opportunities for improving the distribution of LLINs through these channels exist, especially in the case of EPI. For both ANC and EPI, integrated distribution of LLINs has the potential to act as an incentive, improving the already strong coverage of both these essential services. The collection and reporting of data on LLINs distributed through the ANC and EPI can provide insight into the performance of LLIN distribution within these programmes. Greater attention to data collection and use, by both the global malaria community, and the integrated programmes, can improve this distribution channel strength and effectiveness.
Background
Long lasting insecticidal nets (LLINs) are the mainstay of vector control for malaria prevention. The WHO recommends universal coverage, defined as one LLIN for every two people within a household, for malaria endemic countries and regions (World Health Organization 2013) . Eighty-eight countries, 39 in Africa, distribute Long Lasting Insecticidal Nets (LLINs) free of charge (World Health Organization 2013a). The main channel for LLIN distribution since the early 2000s has been mass campaigns, thanks to successful trials (Wolkon et al. 2010) and international funding (Paintain and Roll Back Malaria, 2011) . Since 2007 the WHO has produced recommendations and guidelines, supported by Roll Back Malaria, emphasising the continuous distribution of LLINs through ante-natal clinics (ANC) and the Expanded Programme on Immunisation (EPI), to complement campaigns and improve coverage (World Health Organization 2010; Roll Back Malaria 2011; Roll Back Malaria VCWG 2011; World Health Organization 2013b) . The recommendations suggest, 'giving higher priority to routine services, such as the ANC and EPI, as a means of LLIN distribution to sustain Universal Coverage' (Roll Back Malaria VCWG 2011) . They further state that 'continuous distribution channels should be functional before, during, and after the mass distribution campaigns to avoid any gap in universal access to LLINs' (World Health Organization 2013b).
The WHO and UNICEF developed the Global Immunization Vision and Strategy (GVIS) in 2005 which promoted the integration of EPI with maternal and child health programmes to improve community demand and coverage of services (WHO and UNICEF 2005) . In May 2012, the Global Vaccine Action Plan (GVAP) framework was endorsed at the World Health Assembly (WHA 2012; WHO 2012) . One of the six GVAP principles is integration, stating: 'strong immunization systems, as part of broader health systems and closely coordinated with other primary health care delivery programmes, are essential for achieving immunization goals' (WHA 2012; WHO 2012) .
In 2006, the Partnership for Maternal Neonatal and Child Health (PMNCH) produced a document entitled, Opportunities for Africa's Newborns (Partnership for Maternal Newborn and Child Health 2006) . Among other topics, this document describes the essential services and benefits included in ANC services for maternal health and newborn outcomes. PMNCH describes ANC within this guideline as 'a vehicle for multiple interventions and programmes ' (Partnership for Maternal Newborn and Child Health 2006) . PMNCH further promotes the distribution of ITNs, specifically, along with IPTp to prevent malaria during pregnancy (Partnership for Maternal Newborn and Child Health 2006) .
International support for integration, combined with a growing body of research highlighting the financial, service delivery and coverage benefits of integrated maternal and child health services, has led to political commitment from national programme leaders. As a result, 38 countries in Africa have implemented integrated LLIN distribution through the ANC and/or EPI (Theiss-Nyland et al. 2016b) .
Despite the international and national interest in integration, the implementation of continuously distributed LLINs has been suboptimal, particularly through EPI. The availability ratios of continuous distribution, defined as the number of women attending ANC at least once, or children attending EPI for DTP1 vaccination, divided by the number of LLINs allocated for distribution in that respective channel in the same time period, were 55 and 34%, respectively (World Health Organization 2013a; Theiss-Nyland et al. 2016b) . Research looking at the distribution of LLINs through ANC has largely focused on the feasibility, cost per net delivered, and modelling the potential coverage that could be achieved through improved continuous distribution (Guyatt et al. 2002; Grabowsky et al. 2007; Pettifor et al. 2009; De Allegri et al. 2010; Kolaczinski et al. 2010; Skarbinski et al. 2011; Hill et al. 2013; Webster et al. 2013) . Fewer studies have considered LLIN distribution through EPI, and have focused on the feasibility (Mathanga et al. 2009 ), time of delivery (Wallace et al. 2012a) , and health worker perceptions (Ryman et al. 2012) . These studies have generated positive results for both ITN delivery and the programmes within which they are delivered.
Given the growing number of countries integrating these services, this study aimed to qualitatively assess and compare the performance of the continuous distribution of LLINs through the ANC and EPI services in four African countries, and identify challenges and areas for improvement which can help to strengthen integrated service delivery.
Methods
A qualitative evaluation of continuous LLIN distribution programmes was conducted between March and May of 2014 with participants in Kenya (n ¼ 23), Malawi (n ¼ 13), Mali (n ¼ 18) and Rwanda (n ¼ 16), as shown in Table 1 . The evaluation used a Rapid Assessment Process (RAP), including semi-structured interviews and document review, to identify evidence for decision-making within a limited time frame (Beebe 2001) . The countries were selected in order to cover a broad range of settings in Africa. In consultation with USAID/PMI the countries were chosen from the Presidents Malaria Initiative (PMI) countries, to include countries from Anglophone and Francophone Africa, with a variety of malaria transmission settings, and with a range of ANC, EPI, and LLIN coverage levels.
Facilities were purposively selected in consultation with the Ministry of Health (MOH) in each country as examples of facilities providing the lowest level of community health care, outpatient and maternity services (Kenya: level 3; Malawi: Health Centre; Mali: CSCOM; and Rwanda: Health Centre), and being non-urban, away from major roads, in malaria endemic regions, and average-
Key Messages
• The planning and management of LLIN distribution was strengthened by active involvement from ANC programme staff, but rarely included EPI programme staff, reflecting the fact that more nets are distributed through ANC than EPI.
• Data on the numbers of nets provided at ANC and EPI clinics is collected by health workers, but is not used by malaria or EPI programmes to monitor operational performance. This results in the loss of critical information, and a missed opportunity to measure process indicators.
• LLINs are a potential incentive for programme attendance, and so improving the performance of LLIN distribution through the ANC, and EPI is likely to improve the ANC and EPI coverage.
performing in terms of health service delivery. In total, two health facilities from Mali in Koulikoro region, three facilities from Malawi from all three regions, three facilities from Rwanda in the Northern and Southern Provinces, and four facilities from Kenya in Western and Nyanza province were included. Interviews were conducted with key informants from the national, sub-national, and facility levels. Before each interview began, the aims of the project were explained, information sheets were provided to each participant and written consent was obtained. Respondents were purposively selected, by the research team with advice from national programme staff, to capture diverse roles in the malaria, ANC and EPI programmes ( Table 1 ). The interview guide was structured around the WHO 'Six building blocks for health system strengthening': Service Delivery; Health Workforce; Information; Medical Products, Vaccines, and Technology; Financing; and Leadership and Governance, to ensure that these core aspects of the health system were captured (World Health Organization and Alliance for Health Policy and Systems Research, 2009 ). Interviews were conducted by a team of two researchers, with one respondent or in small groups, in French or English, depending on the availability and comfort of the respondents. In each case one researcher conducted the interview while the other took notes and identified areas where more information was needed. Interviews were recorded, transcribed, translated to English if conducted in French, and analysed using Nvivo10. The analysis began with broad themes related to the WHO Six Building Blocks for Health System Strengthening. The analysis was done in two parts. The first identified the operational challenges for continuous distribution of LLINs (Theiss-Nyland et al. 2016a) . The second analysis, presented here, identified emergent themes where differences were seen in LLIN distribution through the ANC and EPI. The protocol was reviewed and approved by the authors' institutes.
Results
The analysis identified five broad areas where the differences in the ANC and EPI based LLIN distribution were most pronounced: policy and management, service delivery, non-compliance with policy, supervision, and data collection and use. The results are structured in these five broad areas. A summary comparison of the ANC and EPI systems, showing important specific differences, is presented in Table 2 .
Policy and management

Policy
In all four countries the national malaria programme produced policy guidelines for the continuous distribution of LLINs to pregnant women during ANC and to infants during EPI (or new-born services in the maternity ward, in the case of Malawi). The ANC-distribution policy in Kenya, Malawi, and Mali reflected the global recommendations to provide an LLIN during the first ANC visit for all pregnant women (Roll Back Malaria VCWG 2011; World Health Organization 2013b) . Rwanda also used the first ANC visit for LLIN distribution, but following new national guidelines implemented in 2012, limits LLIN distribution to primigravid women. National malaria program staff in Rwanda explained that this choice was made because of the high coverage achieved through campaigns, leading to an ANC policy which only targets 'new households'. ' We only give to the first time pregnancies because we assume that it is a new couple therefore a new household.' (National Malaria Programme, Rwanda)
There is no global recommendation for the timing of LLIN distribution during EPI, i.e. when in the overall infant immunization schedule the LLIN should be given (Roll Back Malaria VCWG 2011; World Health Organization 2013b). Policy on this question differed in the four countries: at birth in Malawi; at the first immunization visit in Kenya (which could be at birth or after); and at nine months of age, with measles vaccination and the completion of the immunization schedule in Mali and Rwanda (Table 3) .
Quantification
As part of an annual planning process, each programme, in each country, produced a separate quantification to estimate the supplies needed for the upcoming year. National MOH staff reported consulting experts in other programmes for essential information used to inform quantification, (such as expected pregnancies or births) but each exercise was produced independently. National logistics staff in Rwanda described upcoming plans to integrate the quantification exercise, and in Kenya EPI staff expressed an interest in integrated quantification to save both cost and time.
'We do not have the . . . integration of the quantification. We can do an integrated one so that we can have one for all commodities because up to now we have every division doing it separately, but they involve all other technical staff. And this will be achieved very soon as it is one of the program objectives . . . established two years ago, so we are building it now.' (National Commodity Logistics, Rwanda) 'Well, you'll find out that . . . the malaria program will do their own quantification, as we do our own quantification. I think it would also be time-saving, more cost-effective if we did it together with that broader integration. But each unit does its own quantification.' (National EPI Programme, Kenya)
Management
In all four countries the national ANC/maternal health department staff within the MOH frequently reported being involved in the management of the LLIN distribution programme. By comparison, involvement with LLIN programming was rarely reported by staff in the EPI departments. The national maternal health department of the MOH in each country had ANC policies and guidelines which included the prevention of malaria in pregnancy. These guidelines included the use of LLINs during pregnancy and infancy.
'For antenatal care . . . when a pregnant woman comes, we make sure that she receives the tetanus vaccine, mosquito net, and we want to make sure that she has medical cover . . . and also make sure that women receive care at the community level. We want to integrate all those components so that when a pregnant woman comes she receives a full package.' (National MCH Programme, Rwanda)
' By contrast, the EPI department policies and guidelines in each country described only the specific requirements for each antigen in the vaccine schedule. LLINs for malaria prevention, along with any other non-vaccine child health interventions, were not mentioned in any of the EPI policies and guidelines reviewed. The malaria control programmes reported coordinating with the maternal health/reproductive health programmes in the development of policies and implementation of the ANC-based LLIN distribution, specifically around health worker guidelines and practice in all four countries. Likewise, the reproductive health units in each country reported working with the malaria units on issues of malaria in pregnancy.
'As a programme we have also tried to strengthen collaboration with other programs . . . we are working together [with] antenatal care. From the start of planning to the implementation up to the level of monitoring, we are working hand in hand.' (National Malaria Programme, Malawi)
The EPI programme staff did not report direct involvement in the policy or management of LLIN distribution in any of the countries. In Rwanda both ANC and EPI fell under a department of Maternal and Child Health, leading to better EPI integration with Malaria, as compared to the other three countries. In Malawi and Kenya, LLINs for continuous distribution were referred to as 'ANC nets' as a short-hand for LLINs distributed through both ANC and EPI. In all four countries, when asked directly, the malaria unit reported an interest in working more closely with EPI (or child health) to implement the EPI-based LLIN distribution. The EPI programmes were supportive of integration in theory but were less involved with the LLIN programme and, with the exception of Rwanda, less aware of the policies. When discussing integration, malaria and LLINs were not mentioned by EPI respondents until these specific topics were introduced by interviewers.
'The [EPI] policy is basically specific to antigen. However, we advocate for integration of immunization services with other health services. . . We would want to integrate with [other services] such that. . . we can. . . immunize during the activities. Likewise, we also allow other programmes to ride on our activities. Because we believe, the more integrated that we are, the more we are able to put our services easily across the board.' (National EPI Programme, Kenya)
Service delivery
In all four countries staff at all levels explained that while programmes work independently at higher levels, there was greater integration of service delivery at the facility level. National staff in both EPI and malaria programmes often provided this information when discussing the lack of integration at the national level. The staff at the facility level responsible for providing ANC and EPI services (or maternal delivery services in Malawi) was also responsible for the distribution of LLINs.
'At health facility level it is more integrated, because at the national level we have specific officers for each program, but at facility level there is no specific person, so everything is integrated.' (National EPI Programme, Malawi)
'Every program has its own specificities, but at the operational level they are all integrated. For example, at the health centre level, when a pregnant woman comes she receives the ANC, but she is also given a mosquito net to prevent malaria, she goes through HIV screening, etc. So you can see that it is integrated.' (National Malaria Programme, Mali)
LLINs were described as an incentive to attend EPI services in all four countries, and especially in Mali and Rwanda, where the final vaccination visit was used for LLIN distribution. Health workers in Mali also identified the free LLIN as a positive incentive to attend ANC services (which are not free in Mali), and noted that in times of LLIN stock-out people were disinclined to attend routine services.
'After sometime, we started to face stock out [of nets] and financial problems and the people stopped visiting the health centres. I think if the government could ensure the continuity of the supply of nets and other health commodities there would not be a problem. That is to me the only reason that negatively impacts the implementation of these policies.' (District Health Office, Mali)
A notable challenge was observed in Malawi where children were supposed to receive LLINs at birth or upon first contact after birth. In practice, LLINs for infants were distributed in the maternity ward at the time of birth. There was no clear system in place, however, through which infants who were not delivered in the maternity ward could be identified and provided an LLIN. When children were delivered outside the health facilities, the first point of contact with health services was often EPI. The EPI programme in Malawi was implemented primarily by health surveillance assistants (HSAs) at the facility level. These HSAs were not involved in the LLIN programme and worked semi-autonomously from the rest of the health centre staff. These HSAs did not track or follow LLIN distribution and did not actively refer families to the delivery ward to receive an LLIN unless prompted by the mother herself.
'You know most of the immunization is being done by HSAs and these people undergo a 12 weeks training including training about EPI services.' (National EPI Programme, Malawi)
All facilities across the four countries noted a lack of human resources available to provide services and reported days when there were more clients and workload than was manageable for the staff. This was described more often as an issue for ANC services than for EPI. Strategies to manage included: 1) Turning women away on that day and requesting that they return on another day (Malawi); 2) Completing only part of the intended services, and planning to provide the remainder of services at the next visit -the services withheld tended to be complete history taking, health education, and noncommodity interventions (Kenya); 3) Providing all the services and activities to women but delaying data collection/record keeping until a future point in time (Rwanda). In all countries, health staff reported that data collection was most likely to suffer when the work load was heavy. data. So, I'd rather give the mother the net and whenever she goes I think, later I'll write. Later on, then maybe you can tend to forget.' (Health facility, Kenya)
Non-compliance with distribution policy
Facilities in all four countries reported instances in which LLINs were either provided to or withheld from women and/or children in ways that were not in line with the national policy for continuous LLIN distribution. Examples of extra LLIN distributions included: families with multiple small children who repeatedly appeared at the health facility with malaria cases; women who began ANC visits in other areas or other countries and had not received an LLIN; and very poor women who received LLINs during ANC but whose nets were lost or damaged. The examples reported in the interviews of extra LLINs distributed outside of policy always involved reproductive-aged women and children, teenagers, the elderly, or migrant populations. Men were never identified as the recipients of extra LLINs.
'You get a mother, has three kids, one of them malaria is positive and they don't have a mosquito net. Even telling her to get that 50 shillings to buy a net she cannot. So you just have mercy and you give. '(Health Facility, Kenya) Withholding LLINs, despite policies to provide them, was also reported in facilities. In one facility in Kenya, fear of stock shortages led health workers to provide only the ANC-based LLIN to pregnant women, and withhold the EPI-based LLIN despite knowing the policy guidelines. In this case, the health worker interviewed did not believe there was a benefit in providing an LLIN to the infant, and was concerned about stock-outs if the policy was followed. Staff at one facility in Malawi reported turning women away from ANC if they did not come with their husbands. Another facility in Malawi reported refusing ANC services to women who wished to opt-out of HIV testing, and noted that as a result few women came for ANC services for fear of HIV testing. And, in two facilities within Rwanda, continuous LLIN distribution was withheld from both primigravid pregnant women and children following a recent mass campaign.
'For the ANC, we give nets to women who are in their first pregnancy and who did not get any net during the mass distribution campaigns. ' (Health facility, Rwanda) At the facility level, staff expressed concerns that other vulnerable groups were neglected by the policies, including the elderly, health centre in-patients, and women staying in the delivery wards.
Supervision
Staff reported that supervision of health facility work was conducted most frequently by sub-national-level health officers for general service delivery, and by partner organizations for specific programmes. At the national and sub-national levels in all countries, effectively implementing supervision was seen as a challenge.
'The monitoring and supportive supervision -that's I think our biggest challenge. Making sure that the data is correct and that the nets actually reach the target beneficiary.' (Partner Organization, Kenya) The different health programmes in each country often reported combined supervision activities and addressed multiple programmes and aspects of service delivery in one visit. Notably, reproductive health and malaria reported combined supervision activities more frequently, reinforcing the integration of these programmes, while EPI reported rarely integrating supervision, except in the case of Malaria Vaccine trials (with malaria unit) and Human Papilloma Virus (HPV) vaccine (with youth services) in Kenya and Malawi respectively. As a result, LLINs were not emphasized during EPI supervisory activities.
'During the vaccination exercises, we record each antigen that we use and the quantity. This data is compiled in a report at the end of the month and sent to the region for analysis. ' (District Health Office, Mali) Staff at the sub-national level expressed concern that combined supervision would not allow enough time for each service. Staff also reported that new policies and guidelines often took time to reach all the staff involved in a given program, and that information did not get shared between programmes.
'If there is new information it takes a long time to reach us. Sharing of information is not done well.' (District Health Office, Malawi)
Data collection and use
Data collection A review of data collection tools and reporting forms in the facilities visited in the four countries revealed that data on LLIN distribution through ANC were more consistently collected and reported compared to data on distribution through EPI. This was especially true for ANC-and EPI-specific data collection tools, and reporting. All four countries collected both ANC-and EPI-based LLIN distribution data in the maternal and child health booklets that were kept by mothers to track pregnancy and child health. In all countries this booklet was described as the means by which health workers tracked LLIN distribution to families.
'In the health booklet we have our own rubber stamp that we stamp in there so that we know this child was given or the mother was given [a net]' (Health facility, Kenya)
All countries had an LLIN-specific register and a specific LLIN monthly report, often produced by partner organizations, which captured individual data on LLIN continuous distribution through both programmes. These registers were most often used for stock tracking, and reporting to partner organizations.
In all four countries the ANC register included a column to indicate that an LLIN had been provided to the woman during her pregnancy, and this column was generally used in all countries. In Rwanda and Kenya there were columns to capture the LLIN distributed to infants in the EPI and Child Welfare Registers, respectively. In Rwanda, the column was not used in any of the facilities visited, and staff reported using other methods to track LLINs instead. In Kenya, there was a space for the EPI-based LLIN in the Child Welfare Register, but the space was not filled-in in any of the facilities visited. Facility staff explained that the Child Welfare Register was kept and managed by staff as a client intake register, capturing name, village, weight, etc., rather than a service delivery register. As a result, the health workers using this register were unaware of LLIN distribution status. Alternatively, in two health facilities in Kenya the EPI staff re-purposed the 'yellow fever vaccine' column within the EPI register to record LLIN-distribution, indicating that when captured efficiently the data collected were useful for health workers. In Mali and Malawi, the routine EPI and child health registers did not provide a specific space to capture information about LLIN distribution. Likewise, the maternity register in Malawi did not contain data on the LLIN distributed to infants during that point of contact. National malaria staff expressed interest in including LLIN data in new EPI registers being designed for new vaccine introduction. However, national EPI staff in each country reported that new registers had already been designed and printed without a space for such data.
Data use
There were also differences in the attention given to LLINs in the data reports sent to higher levels. The Maternal Health programme in all four countries tracked LLIN data as an indicator for ANC performance at the facility level, by sending tallies of LLINs distributed to pregnant women as part of the facility ANC reports. By comparison, EPI-based LLIN distribution was not captured within EPIreports as an EPI performance indicator in any country.
'For the EPI program, I collect [data on] the antigens. I have a register where I write the type, quantity and recipient of each antigen . . . For the ANC program, we record also all the commodities that are used for the service delivery and the quantities. We also record the number of nets that we distribute . . . All the data is recorded in registers. ' (District Health Office, Mali) At the national level, the ANC and EPI programmes both reported using facility data on routine services to track programme progress. By contrast, national malaria programme staff, when asked how progress was measured, reported using primarily survey data.
'Annually we are conducting the survey just to assess how much we have achieved in terms of coverage' (National Malaria Programme, Malawi)
Discussion
From our analysis, ANC-based continuous LLIN distribution is more established and better integrated than EPI-based distribution. Analysis of LLINs distributed in Africa via ANC and EPI found that on average LLINs were available for 55% of women attending ANC while they were only available for 34% of children attending EPI. (Theiss-Nyland et al. 2016b) Looking more closely at ANC and EPI programmes, this difference may not be unexpected. The ANC could be defined as a collection of diverse interventions intended to improve pregnancy and birth outcomes, while EPI is a more narrowly defined programme intended to deliver vaccinations (Partnership for Maternal Newborn and Child Health 2006; World Health Organization 2015a , 2015b . This difference highlights the ease in which LLINs can be incorporated into ANC, and the challenges that are presented when integrating with EPI. From a policy perspective, the addition of another intervention is accepted within the ANC if it provides a benefit for pregnancy-related health outcomes. Likewise, prevention of malaria during pregnancy is a central focus of the ANC in sub-Saharan Africa and within the global malaria control community, and is also the topic of much research (Guyatt et al. 2002; Marchant et al. 2011; Singh et al. 2013; Webster et al. 2013) . It is, therefore, understandable that ANC programmes would actively monitor and track LLIN distribution.
By comparison, the addition of a non-vaccine intervention into EPI may be more difficult. EPI programme staff, both nationally and globally, promote integrated delivery of child health interventions (WHO and UNICEF, 2005) , but the ownership, implementation and monitoring of interventions still seems to be segregated. This was illustrated in the separate supervisory activities as well as the lack of data collection and reporting on LLINs by EPI programmes, identified in this qualitative evaluation.
Few studies have looked at EPI and LLIN integrated service delivery (Mathanga et al. 2009; Ryman et al. 2012) . These papers did not investigate the operational challenges to integration, but did find that the integration of EPI and LLIN distribution has the potential to increase net use in children and decrease malaria in this vulnerable group (Mathanga et al. 2009) , and that it is well accepted by health workers and families (Ryman et al. 2012) . There is a much larger body of work studying integrated EPI with other non-vaccine programmes and has found similar challenges to those discussed here. While the potential benefits include cost-effective delivery and improved coverage, common barriers identified have been monitoring and evaluation of integrated activities, vertical programming, and staff time demands (Clements et al. 2008; Wallace et al. 2009; John et al. 2011; de Sousa et al. 2012; Theiss-Nyland and PMNCH, 2013) . Despite these challenges, the benefits are seen to outweigh the challenges, and integration with EPI has become more common in recent years (Wallace et al. 2012b) .
Data concerning LLIN distribution to infants was not properly collected or reported within EPI and child health registers in the countries visited. One reason for this may be that routine facility data are not systematically used by national malaria programmes to track malaria LLIN programme progress. These routine data could be better utilized by malaria control programmes. Routine data, collected through both LLIN-specific registers, as well as ANC and EPI programme registers, would provide malaria programmes with multiple sources of data to compare, beyond survey data, leading to a better understanding of continuous distribution performance.
In terms of the implementation, while generally health facility staff understood and implemented policies appropriately, there were inconsistencies and instances of non-compliance. Similarly, in Ghana, Webster et al also found that health workers made independent decisions about when to provide new nets and who needed new nets that diverged from the official policy (Webster et al. 2013) . These findings highlight the need for more consistent supervision and explanation of policies. Previous research in both Ghana and Malawi similarly reported that LLINs may serve as an incentive to attend routine ANC and EPI services (Mathanga et al. 2009; Webster et al. 2013) .
Due to the limited time available, only 7-11 interviews were conducted with 13-23 participants in each country, and only 'average performing' facilities (in terms of malaria/LLIN delivery and general services according to the Ministry) were included, leaving out the strongest and weakest. Thus, it was also not possible to create a representative sample of facilities, and our findings may therefore not capture the total breadth of experiences in each country. Nevertheless, common experiences were recorded and reiterated across countries and interviews, suggesting a theoretical saturation was met for the interviewees on the main topics.
In larger group interviews, especially in cases where supervisors and general staff participated at the same time, staff may have felt less free to speak honestly about work challenges. While interview questions targeted specific programmes and staff, the responses were not always evenly distributed, with supervisors speaking more than other staff in some cases. Divergent experiences and opinions, or criticism of policies may have been voiced less frequently in these cases. In one case, despite the intention in the protocol to prevent this, a senior programme staff member was present at some facility interviews which may have interfered with staff feeling comfortable enough to speak freely about their experiences. The national EPI perspective in Mali was also not included because the national staff was unavailable at the time of the evaluation; EPI staff at the subnational and facility level was included.
Despite these limitations, the interviews revealed important challenges in the continuous distribution of LLINs. Through the experience of stake holders in these four countries, and the review of documents at the national and facility level, it was possible to identify key differences between the ANC and EPI based LLIN distribution. These findings also highlight areas for improvement both within ANC and EPI based distribution, which could advance the consistency and efficiency of LLIN distribution in these countries.
Conclusions
The continuous distribution of LLINs, through the routine channels of the ANC and EPI, provides an important service during pregnancy and infancy, and is an essential supplement to campaigns in the maintenance of universal LLIN coverage. The continuous distribution system in the four countries visited have been designed and implemented well, however common challenges exist related to: a) the lack of integrated management, and b) inconsistent data collection and data use, especially for LLIN distribution through EPI. More consistent integration at the national level, especially between malaria and EPI, may provide more oversight and support to improve programme performance. While the EPI programme may have had little responsibility for non-vaccine services in the past, the risk of LLIN stock-outs negatively impacting programme uptake may be a strong argument for greater EPI involvement. Likewise, using LLINs as an incentive to promote EPI attendance may encourage EPI programme staff to become more involved.
Strengthening routine data collection and reporting systems for LLIN distribution, especially through the ANC and EPI service registers, can support improved programme monitoring. These data, when collected effectively, offer a way to assess the total LLINs distributed to women and children served through the ANC and EPI, and may help to identify gaps in service delivery and strengthen integration. At the global level, support and attention to improved integration for the continuous distribution of LLINs, including the use of process indicators from service delivery data, can improve these distribution channels, and their effectiveness at reaching women and children.
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